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A geologic m ap displays inform ation on the distrib ution, nature, orientation, and age relationships of roc k
and deposits and the oc c urrence of struc tural features. G eologic and fault c ontac ts are irregular surfaces
that form  b oundaries b etween different types or ages of units. D ata depic ted on this geologic q uadrangle
m ap m ay b e b ased on any of the following: rec onnaissance field geologic m apping, c om pilation of
pub lished and unpub lished work, and photogeologic interpretation. L oc ations of c ontac ts are not
surveyed, b ut are plotted b y interpretation of the position of a given contac t onto a topographic b ase m ap;
therefore, the ac curac y of c ontac t loc ations depends on the sc ale of m apping and the interpretation of the
geologist(s). Any enlargem ent of this m ap c ould c ause m isunderstanding in the detail of m apping and m ay
result in erroneous interpretations. Site-spec ific c onditions should b e verified b y detailed surface m apping
or sub surface exploration. Topographic and cultural changes m ay not b e shown due to recent
developm ent.

Cross sec tions are c onstruc ted b ased upon the interpretations of the author m ade from  geologic m apping
and availab le geophysic al and sub surface (drillhole) data. Cross sec tions should b e used as an aid to
understanding the general geologic fram ework of the m ap area, and not b e the sole source of inform ation
for use in loc ating or designing wells, b uildings, roads, or other m an-m ade struc tures.

The New M exic o Bureau of G eology and M ineral R esources c reated the O pen-file G eologic M ap Series to
expedite dissem ination of these geologic m aps and m ap data to the pub lic as rapidly as possib le while
allowing for m ap revision as geologists c ontinued to work in m ap areas. Each m ap sheet c arries the
original date of pub lic ation b elow the m ap as well as the latest revision date in the upper right c orner. In
m ost c ases, the original date of pub lic ation coinc ides with the date of the m ap produc t delivered to the
National Cooperative G eologic M apping P rogram  (NCG M P ) as part of New M exic o’s S TATEM AP
agreem ent. W hile m aps are produced, m aintained, and updated in an Arc G IS  geodatab ase, at the tim e of
the S TATEM AP  deliverab le, each m ap goes through c artographic produc tion and internal review prior to
uploading to the Internet. Even if additional updates are c arried out on the Arc G IS m ap data files, citations
to these m aps should reflec t this original pub lic ation date and the original authors listed. The views and
c onc lusions contained in these m ap docum ents are those of the authors and should not b e interpreted as

Mapping of this quadrangle was funded by a matching-funds grant from the STATEMAP program of the
National Cooperative Geologic Mapping Act, administered by the U. S. Geological Survey, and by the
New Mexico Bureau of Geology and Mineral Resources, (Dr. Nelia W. Dunbar, Director and State
Geologist; Dr. J. Michael Timmons, Assoc. Director for Mapping Programs).
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G eologic Cross Sec tion A–A'
digitized from OFR-578

Description of Map Units (contains all units for the San Luis
01-00-00-00-00— m ap unit— water— water (Cenozoic)— W ater - surface water of the R io G rande
Corridor.
02-00-00-00-00—heading01— Sedim entary deposits of the R io G rande R ift & Adjacent
Highlands— Sedim entary deposits of the R io G rande R ift & Adjacent Highlands
(Cenozoic)— Sedim entary deposits of the R io G rande R ift & Adjacent Highlands
02-01-00-00-00— m ap unit— tailings— Tailings ponds (m odern-historic)— Tailings ponds (m odern-
historic)— Areas of artificially deposited fill and deb ris; delineated where aerially extensive;
consists predom inantly of m ining-related m ill tailings and tailings dam s west of Q uesta; the
geologic m ap shows the pre-tailings geology b ased on an interpretation of aerial photos.

02-02-00-00-00— m ap unit— af— Artificial fill and disturb ed land (Cenozoic (m odern-
historic))— Artificial fill and disturb ed land (m odern-historic)— Exc avations and areas of hum an-
deposited fill and deb ris; shown only where aerially extensive.
02-03-00-00-00— m ap unit— ds— M ine waste roc k and related features (Cenozoic (m odern-
historic))— M ine waste roc k and related features (m odern-historic)— Angular b loc ks and finer
deposits, m ainly from  Tertiary plutonic roc ks; principally loc ated in and adjacent to the open pit
m olyb denum  m ine loc ated in the S angre de Cristo M ountains east of Q uesta.
02-04-00-00-00— m ap unit— Q al— Alluvium  (latest P leistocene and Holocene)— Alluvium  (latest
P leistocene and Holocene)— G enerally b rownish and/or reddish, poorly to m oderately sorted,
angular to rounded, thinly to thic kly b edded, loose silt and silty sand with sub ordinate coarse
lenses and thin to m edium  b eds of m ostly loc ally derived c lasts; m apped in ac tive channels,
floodplains, low (young) alluvial terraces, trib utary-m outh fans, and som e valley-slope colluvial
deposits; weak to no soil developm ent; clasts along the R io Hondo are princ ipally granitic roc k
types, quartzite, and b asalt; clasts along trib utaries draining the western side of the R io G rande
are princ ipally volc anic roc k types; clasts along the R io L ucero are princ ipally granitic roc k types
with som e quartzite; clasts along the R io P ueb lo de Taos are princ ipally granitic roc k types,
quartzite, and sandstones; drainages south and east of the R io P ueb lo de Taos are dom inated b y
sandstone and other sedim entary roc k types; clasts in the Taos and L os Cordovas q uadrangles are
princ ipally granitic, m etam orphic, volc anic, and sandstone roc k types; up to 7 m  estim ated
thic kness.
02-05-00-00-00— m ap unit— Q m — M arsh deposits (Holocene)— M arsh deposits (Holocene)— S ilt,
sand, and clay in low relief, saturated flatlands; high organic c ontent; hosts a variety of stream s,
springs, and b ogs; loc ated prim arily b etween U S-64 and Taos P ueb lo, b ordering the R io L ucero.
02-06-00-00-00— m ap unit— Q c — Colluvium  (m iddle P leistocene to Holocene)— Colluvium
(m iddle P leistocene to Holocene)— M ostly loc ally derived, light- to dark-b rown, orange, and
rarely reddish, poorly to m oderately sorted, angular to well-rounded, silty to sandy
conglom erate/b rec c ia with clasts loc ally to >1m ; m apped on hill slopes and valley m argins only
where it ob scures underlying relations; m antles slopes in R ed R iver gorge and northeastern side
of R ed R iver fault zone in the eastern part of the G uadalupe M ountain q uadrangle; widespread
along the b ases of m ountain-front facets; dom inated b y q uartzite and granitic roc k types north of
the R io P ueb lo de Taos; dom inated b y sandstone and peb b le c onglom erate with m inor lim estone
clasts south of the R io P ueb lo de Taos; in the northwestern part of the Arroyo Hondo q uadrangle,
west of the R io G rande, the deposits consist of thin m antles overlying volc anic b edroc k; estim ated
at generally less than 5 m  thic k.
02-07-00-00-00— m ap unit— Q s— Talus and sc ree (P leistocene to Holocene)— Talus and sc ree
(P leistocene to Holocene)— Angular roc k fragm ents as m uch as 1 m  in diam eter form ing talus
cones, talus aprons, and sc ree slopes; loc ally well sorted; grades into colluvium  as sand and silt
content inc reases; shown only in the S angre de Cristo M ountains b y L ipm an and R ead (1989).
02-08-00-00-00— m ap unit— Q ad— Alluvium  in c losed depressions (latest P leistocene to
Holocene)— Alluvium  in closed depressions (latest P leistocene to Holocene)— L ight to dark-
b rown, very thin- to m edium -b edded, loose, m assive, shady to silty b eds with thin, disc ontinuous
layers of peb b les and rare c ob b les (to ~15 c m ) found on toreva (rotational) b loc ks assoc iated with
landslide com plexes; loc al thickness of at least several m eters.
02-09-00-00-00— m ap unit— Q sw— Sheetwash alluvium  (late P leistocene to
Holocene?)— Sheetwash alluvium  (late P leistocene to Holocene?)— Alluvial aprons com posed
m ostly of peb b ly to silty sand that ac c um ulated on gentle slopes, such as those on Servilleta Basalt
(Tsb ); som e of the silt- to fine sand-size frac tion in these deposits m ay b e of eolian origin (Shrob a
and Thom pson, 1998); deposits of unit Q sw exist along the shores of interm ittent ponds or sm all
lakes on the Servilleta Basalt (Tsb ); low-lying areas of unit Q sw are susceptib le to sheet flooding
due to unconfined overland flow, and loc ally to stream  flooding and gullying; recently disturb ed
surface of unit Q sw m ay b e susceptib le to m inor wind erosion; estim ated thickness is 1 to 5 m , b ut
possib ly as m uch as 10 m  (Thom pson et al., 2014).
02-10-00-00-00— m ap unit— Q ty— Young stream  terrace deposits (latest P leistocene to
Holocene)— Young alluvial-fan (Q fy) and stream  terrace deposits (Q ty) (latest P leistocene to
Holocene)— P oorly sorted deposits of silt, sand, peb b les, cob b les and b oulders; deposits are
typic ally c last-supported and poorly b edded; peb b le and c ob b le clasts are typic ally im b ric ated;
terrace deposits unc onform ab ly overlie the loc al b edroc k; clasts are prim arily sedim entary roc ks,
quartzite, slate, schist, m etavolc anic, granitic roc ks, and Tertiary granitic and volc anic roc ks;
upperm ost sedim ents are typic ally silty sand prob ab ly deposited from  overb ank flow; weak to
m oderate pedogenic developm ent, inc luding A, Bw, Bwk and Bk soil horizons and stage I to II
c alcium  c arb onate developm ent; m ap unit Q ty is typic ally on valley floors of large to m edium
drainages, whereas Q fy exists as young m ountain-front fans and valley fills in sm all trib utaries;
inc ludes units Q f6 along the m ountain front (Arroyo Sec o quadrangle), Q t6 (L os Cordovas
quadrangle) and Q t8 (Arroyo Hondo and Arroyo Sec o q uadrangles) of K elson (1986); thic kness
up to 5 m .
02-11-00-00-00— m ap unit— Q fy— Young alluvial-fan deposits (latest P leistocene to
Holocene)— Young alluvial-fan (Q fy) and stream  terrace deposits (Q ty) (latest P leistocene to
Holocene)— P oorly sorted deposits of silt, sand, peb b les, cob b les and b oulders; deposits are
typic ally c last-supported and poorly b edded; peb b le and c ob b le clasts are typic ally im b ric ated;
terrace deposits unc onform ab ly overlie the loc al b edroc k; clasts are prim arily sedim entary roc ks,
quartzite, slate, schist, m etavolc anic, granitic roc ks, and Tertiary granitic and volc anic roc ks;
upperm ost sedim ents are typic ally silty sand prob ab ly deposited from  overb ank flow; weak to
m oderate pedogenic developm ent, inc luding A, Bw, Bwk and Bk soil horizons and stage I to II
c alcium  c arb onate developm ent; m ap unit Q ty is typic ally on valley floors of large to m edium
drainages, whereas Q fy exists as young m ountain-front fans and valley fills in sm all trib utaries;
inc ludes units Q f6 along the m ountain front (Arroyo Sec o quadrangle), Q t6 (L os Cordovas
quadrangle) and Q t8 (Arroyo Hondo and Arroyo Sec o q uadrangles) of K elson (1986); thic kness
up to 5 m .
02-12-00-00-00— m ap unit— Q fyv— Young alluvial-fan deposits from  volc anic terrane (latest
P leistocene to Holocene)— Young alluvial-fan deposits from  volc anic terrane (latest P leistocene to
Holocene)— P oorly sorted silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of volc anic
roc k types; assoc iated soils have stage I c alc ium  c arb onate developm ent; source areas are
prim arily the volc anic terrane on west side of the R io G rande and drainages on G uadalupe
M ountain.
02-13-00-00-00— m ap unit— Q e— Eolian deposits (late P leistocene to Holocene)— Eolian deposits
(late P leistocene to Holocene)— L ight-colored, well-sorted, fine to m edium  sand and silt deposits
that are recognized as laterally extensive, low-relief, sparsely vegetated, m ostly inac tive, sand
dunes and sand sheets that overlie Servilleta Basalt on the Taos P lateau; rare gravel lag; weak to
m oderate soil developm ent; northeast-trending longitudinal dune-c rest orientations indic ate that
the predom inant wind direc tion was from  the southwest; up to several m eters thick.
02-14-00-00-00— m ap unit— Q ls— L andslides in the R io G rande gorge and trib utaries (late
P leistocene to Holocene)— L andslides in the R io G rande gorge and trib utaries (late P leistocene to
Holocene)— P oorly sorted roc k deb ris and sand to b oulder deb ris transported downslope; oc curs
on slopes m arked b y hum m oc ky topography and downslope-fac ing sc arps; inc ludes sm all earth
flow, b loc k-slum p, and b loc k-slide deposits; includes large rotational Toreva slide b loc ks within
the R io G rande and R io P ueb lo de Taos gorges, which include large, rotated and detached b loc ks
of intac t Servilleta Basalt; m ay also inc lude areas underlain b y Holocene colluvium  in the R io
G rande and R ed R iver gorges.
02-15-00-00-00— m ap unit— Q lsm — L andslides in the S angre de Cristo M ountains (P leistocene to
Holocene)— L andslides in the S angre de Cristo M ountains (P leistocene to Holocene)— L ob ate
ac cum ulations of poorly sorted soil and roc k deb ris on slopes m arked b y hum m oc ky topography
and downslope-fac ing sc arps; derived from  b edroc k and glac ial deposits, and inc ludes sm all earth
flow, b loc k-slum p, and b loc k-slide deposits (from  L ipm an and R ead, 1989).
02-16-00-00-00— m ap unit— Q fo— Alluvial fan deposits, undivided (m iddle to late
P leistocene)— Alluvial fan deposits, undivided (m iddle to late P leistocene)— P oorly sorted silt,
sand, peb b les, and c ob b les; in the G uadalupe M ountain q uadrangle, Q fo is c om posed prim arily of
interm ediate and b asaltic volc anic c lasts; m oderate pedogenic developm ent, including A, Bt, Btk
and Bk soil horizons and stage III and IV c alcium  c arb onate developm ent; upper soil horizons are
com m only affec ted b y surface erosion; prob ab ly overlaps with units Q f2 through Q f4, and with
alluvial units Q t2 through Q t6, b ut not assigned to other fan units b ec ause of lac k of well-defined
age control, clear stratigraphic position, and distinc t lithologic charac teristic s; thic kness up to 3 m .
02-17-00-00-00— m ap unit— Q fu— Alluvial fan deposits, undivided (m iddle to late
P leistocene)— Alluvial fan deposits, undivided (m iddle to late P leistocene)— P oorly sorted silt,
sand, peb b les, and c ob b les; m apped along m ajority of S angre de Cristo range front, b ut not
correlated to other fan units b ec ause of lac k of well-defined age c ontrol, clear stratigraphic
position, or distinc t lithologic charac teristic s; prob ab ly c orrelative with alluvial fan deposits Q f1
through Q f6.
02-18-00-00-00— m ap unit— Q m t— M oraine and till (P leistocene)— M oraine and till
(P leistocene)— Term inal and lateral m oraines, and thic k valley-b ottom  till; poorly sorted and
generally unstratified c lay, silt, and sand c ontaining erratic b oulders; charac terized b y hum m oc ky
or ridged topography; som e till is m apped with colluvium  b y L ipm an and R ead (1989), although
som e Q m t deposits were rem apped in this study.
02-19-00-00-00— m ap unit— Q tu— S tream  terrace deposits, undivided (m iddle to late
P leistocene)— S tream  terrace deposits, undivided (m iddle to late P leistocene)— P oorly sorted silt,
sand, peb b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic roc k types;
assoc iated soils have stage II to III c alcium  c arb onate developm ent; typic ally present as thin (< 5
m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; prob ab ly c orrelative
with Q t1 through Q t4.

02-20-00-00-00— m ap unit— Q f1— Alluvial-fan deposits (m iddle P leistocene)— Alluvial-fan
deposits (m iddle P leistocene)— P oorly sorted silt, sand, peb b les, and b oulders; stage III to IV
c alcium  c arb onate developm ent, although soil horizons are c om m only affec ted b y surface erosion;
in the L os Cordovas q uadrangle, the clasts are principally granitic, interm ediate volc anic, b asalt,
and m etam orphic roc k types; granitic c lasts are also present east of Arroyo del Alam o; in the Taos
quadrangle, clasts are prim arily granitic and m etam orphic roc k types; the deposit is finer grained
to the north and away from  the P icuris M ountains range front; Q f1 is differentiated from  Q Tl b y
larger c last size (K elson, 1986), less oxidation, poor sorting, ab sence of ab undant m anganese oxide
staining, and c lasts that are less weathered; slope of Q f1 surface on the Taos and L os Cordovas
quadrangles is southwesterly, and is dissec ted b y num erous southwesterly trending arroyos; on
the Taos q uadrangle, Q f1 is c orrelative with U nit Q 1p of K elson (1986); a tephra within Q f1
deposits on the Taos S W  quadrangle was dated at 1.27 ± 0.02 M a (40Ar-39Ar m ethod, W .
M c Intosh, personal c om m un., 1996); the deposit is m ore than 12 m  thic k in the northeastern part
of L os Cordovas quadrangle, and is thinner from  northeast to southwest; direc tly southwest of
Taos M unic ipal Airport, Q f1 is less than ab out 1 m  thic k and unc onform ab ly overlies Servilleta
Basalt (Tsb ); elsewhere, Q f1 appears to overlie unit Q Tl or Tsb ; Q f1 is m ore than 12 m  thic k in the
northwestern part of the Taos and Arroyo Hondo q uadrangles, and is thinner from  northeast to
southwest; on Blueb erry Hill, Q f is ab out 3 m  thic k at U S-64, and ab out 2 m  thic k to the southwest,
where it unconform ab ly overlies the unit Q Tl; it is m ore than 5 m  thic k in the northeastern part of
the Arroyo Sec o q uadrangle, and thins from  northeast to southwest; it is m ore than 5 m  thick in
the northeastern part of the Q uesta quadrangle, and thins from  northeast to southwest.
02-21-00-00-00—heading02— Terrace D eposits of the R io G rande— Terrace D eposits of the R io
G rande (Cenozoic)— Terrace D eposits of the R io G rande
02-21-01-00-00— m ap unit— Q ao3— O lder alluvium  (m iddle? P leistocene)— O lder alluvium
(m iddle? P leistocene)— P oorly sorted silt, sand, and peb b les; clasts prim arily of granitic,
m etam orphic, b asaltic, and interm ediate volc anic roc ks; distinc tly sm aller c last sizes than units
Q t2rr, Q t1rr, and Q t0rr; upper soil horizons are loc ally affec ted b y surface erosion; m ay b e
m antled loc ally b y unit Q e; typic ally present as thin (< 5 m ) alluvial deposit on strath surfaces cut
on volc anic b edroc k near the rim  of the R io G rande gorge; loc ated only upstream  of the R ed R iver
fault zone; correlative with unit Q ao3 of R ulem an et al. (2007) in the Sunshine quadrangle.
02-21-02-00-00— m ap unit— Q t2rg— S tream  terrace deposits of the R io G rande (m iddle?
P leistocene)— S tream  terrace deposits of the R io G rande (m iddle? P leistocene)— P oorly sorted silt,
sand, peb b les, and b oulders; clasts prim arily of granitic, m etam orphic, interm ediate volc anic,
b asalt, and sedim entary roc ks; loc ally contains c lasts of Am alia Tuff; associated soils have stage III
to IV c alc ium  c arb onate developm ent, thick argillic Bt soil horizons, and 7.5Y R  to 10Y R  hues in
soil Bt horizons; upper soil horizons m ay b e affec ted b y surface erosion; m ay b e m antled loc ally
b y unit Q e; possib ly faulted b y the D unn fault in the Arroyo Hondo q uadrangle; m odified from
K elson (1986); estim ated thickness 1 to 10 m .
02-21-03-00-00— m ap unit— Q t1rg— S tream  terrace deposits of the R io G rande (early to m iddle?
P leistocene)— S tream  terrace deposits of the R io G rande (early to m iddle? P leistocene)— P oorly
sorted sand, peb b les, and c ob b les; clasts of b asalt, quartzite, slate, schist, and other m etam orphic
roc k types, volc anic roc k types, and (rarely) sandstone and lim estone; loc ally c ontains clasts of 25
M a Am alia Tuff; where preserved, assoc iated relic t soils have stage III to IV c alc ium  c arb onate
developm ent, thic k argillic Bt soil horizons, and 7.5Y R  hues in soil Bt horizons; upper soil
horizons c om m only affec ted b y surface erosion; m ay b e m antled loc ally b y unit Q e; estim ated
thic kness 1 to 10 m .
02-21-04-00-00— m ap unit— Q t0rg— S tream  gravel deposited b y the ancestral R io G rande (early?
to m iddle? P leistocene)— S tream  gravel deposited b y the ancestral R io G rande (early? to m iddle?
P leistocene)— P oorly sorted sand, peb b les, and c ob b les; clasts of b asalt, quartzite, slate, schist,
other m etam orphic roc k types, and volc anic roc k types; very rare Am alia Tuff c lasts; associated
with the b road, highest terrace west of the R io G rande; upper soil horizons c om m only affec ted b y
surface erosion; loc ally m antled b y eolian sand.
02-22-00-00-00—heading02— Terrace D eposits of the R io P ueb lo de Taos— Terrace D eposits of the
R io P ueb lo de Taos (Cenozoic)— Terrace D eposits of the R io P ueb lo de Taos
02-22-01-00-00— m ap unit— Q t7rp— S tream  terrace deposits of the R io P ueb lo de Taos (early to
m iddle Holocene)— S tream  terrace deposits of the R io P ueb lo de Taos (early to m iddle
Holocene)— P oorly sorted silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite,
schist, granite, and volc anic roc k types; assoc iated soils have stage I c alc ium  c arb onate
developm ent; typic ally present as thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic
b edroc k or unit Q Tl.
02-22-02-00-00— m ap unit— Q t6rp— S tream  terrace deposits of the R io P ueb lo de Taos (latest
P leistocene)— S tream  terrace deposits of the R io P ueb lo de Taos (latest P leistocene)— P oorly sorted
silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage I to II c alc ium  c arb onate developm ent; typic ally present as
thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with
the Q 6 surface of K elson (1986).
02-22-03-00-00— m ap unit— Q f4— Alluvial-fan deposits of the R io P ueb lo de Taos and trib utaries
(m iddle? to late P leistocene)— Alluvial-fan and stream  terrace deposits of the R io P ueb lo de Taos
and trib utaries (m iddle? to late P leistocene)— P oorly sorted silt, sand, peb b les, and b oulders;
assoc iated soils have stage III c alc ium  c arb onate developm ent, argillic Bt soil horizons and 10Y R
to 7.5Y R  hues in Bt horizons; clasts prim arily of granitic and m etam orphic roc ks north of the R io
P ueb lo de Taos, and granitic, m etam orphic, and sedim entary roc k types south of the R io P ueb lo
de Taos; clasts also inc lude b asaltic roc k types along Arroyo Sec o and along the R io P ueb lo de
Taos downstream  of L os Cordovas; m odified from  K elson (1986).
02-22-04-00-00— m ap unit— Q t4rp— S tream  terrace deposits of the R io P ueb lo de Taos and
trib utaries (m iddle? to late P leistocene)— Alluvial-fan and stream  terrace deposits of the R io
P ueb lo de Taos and trib utaries (m iddle? to late P leistocene)— P oorly sorted silt, sand, peb b les, and
b oulders; assoc iated soils have stage III c alc ium  c arb onate developm ent, argillic Bt soil horizons
and 10Y R  to 7.5Y R  hues in Bt horizons; clasts prim arily of granitic and m etam orphic roc ks north
of the R io P ueb lo de Taos, and granitic, m etam orphic, and sedim entary roc k types south of the
R io P ueb lo de Taos; clasts also inc lude b asaltic roc k types along Arroyo Seco and along the R io
P ueb lo de Taos downstream  of L os Cordovas; m odified from  K elson (1986).
02-22-05-00-00— m ap unit— Q t3rp— Alluvial-fan and stream  terrace deposits of the R io P ueb lo de
Taos and trib utaries (m iddle? to late P leistocene)— Alluvial-fan and stream  terrace deposits of the
R io P ueb lo de Taos and trib utaries (m iddle? to late P leistocene)— P oorly sorted silt, sand, peb b les,
and b oulders; associated soils have stage II to III c alc ium  c arb onate developm ent; clasts prim arily
of q uartzite, slate, and schist; granitic c lasts also exist east of Arroyo del Alam o; possib le Q t3rp
rem nant inset into terrace Q t2rp on the western side of Taos m ay b e an artific ial terrace related to
residential developm ent; m odified from  K elson (1986).
02-22-06-00-00— m ap unit— Q f2— Alluvial fan deposits of the R io P ueb lo de Taos and trib utaries
(m iddle? P leistocene)— Alluvial fan and stream  terrace deposits of the R io P ueb lo de Taos and
trib utaries (m iddle? P leistocene)— P oorly sorted silt, sand, peb b les, and b oulders; clasts prim arily
of granitic and m etam orphic roc ks north of R io P ueb lo de Taos, and granitic, m etam orphic and
sedim entary roc ks south of R io P ueb lo de Taos; associated soils have stage III to IV c alc ium
c arb onate developm ent, thic k argillic Bt soil horizons, and 7.5Y R  to 10Y R  hues in soil Bt horizons;
upper soil horizons m ay b e affec ted b y surface erosion; m odified from  K elson (1986).
02-22-07-00-00— m ap unit— Q t2rp— S tream  terrace deposits of the R io P ueb lo de Taos and
trib utaries (m iddle? P leistocene)— Alluvial fan and stream  terrace deposits of the R io P ueb lo de
Taos and trib utaries (m iddle? P leistocene)— P oorly sorted silt, sand, peb b les, and b oulders; clasts
prim arily of granitic and m etam orphic roc ks north of R io P ueb lo de Taos, and granitic,
m etam orphic and sedim entary roc ks south of R io P ueb lo de Taos; assoc iated soils have stage III to
IV c alcium  c arb onate developm ent, thic k argillic Bt soil horizons, and 7.5Y R  to 10Y R  hues in soil
Bt horizons; upper soil horizons m ay b e affec ted b y surface erosion; m odified from  K elson (1986).
02-22-08-00-00— m ap unit— Q t1rp— S tream  terrace deposits of the R io P ueb lo de Taos (m iddle
P leistocene)— S tream  terrace deposits of the R io P ueb lo de Taos (m iddle P leistocene)— P oorly
sorted silt, sand, peb b les, and b oulders; clasts prim arily of quartzite, slate, and schist; granitic
c lasts also exist east of Arroyo del Alam o; finer grained to the north, away from  the P icuris
M ountains range front; stage III to IV c alc ium  c arb onate developm ent; a tephra within Q f1
deposits in the Taos S W  q uadrangle was dated at 1.27 ± 0.02 M a (40Ar-39Ar m ethod, W . M cIntosh,
personal c om m un., 1996); present along the west rim  of the R io G rande del R ancho valley.
02-23-00-00-00—heading02— Terrace D eposits of the R io Hondo— Terrace D eposits of the R io
Hondo (Cenozoic)— Terrace D eposits of the R io Hondo
02-23-01-00-00— m ap unit— Q t8rh— S tream  terrace deposits of the R io Hondo (m iddle to late
Holocene)— S tream  terrace deposits of the R io Hondo (m iddle to late Holocene)— P oorly sorted
silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and volc anic
roc k types; deposits have negligib le soil developm ent; typic ally present as thin (< 5 m ) alluvial
deposit b eneath high-stage floodplain or adjacent to ac tive alluvial channels.
02-23-02-00-00— m ap unit— Q t7rh— S tream  terrace deposits of the R io Hondo (early to m iddle
Holocene)— S tream  terrace deposits of the R io Hondo (early to m iddle Holocene)— P oorly sorted
silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage I c alc ium  c arb onate developm ent; typic ally present as thin
(< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl.
02-23-03-00-00— m ap unit— Q t6rh— S tream  terrace deposits of the R io Hondo (latest
P leistocene)— S tream  terrace deposits of the R io Hondo (latest P leistocene)— P oorly sorted silt,
sand, peb b les, cob b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage I to II c alc ium  c arb onate developm ent; typic ally present as
thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with
the Q 6 surface of K elson (1986).
02-23-04-00-00— m ap unit— Q t5rh— S tream  terrace deposits of the R io Hondo (late
P leistocene)— S tream  terrace deposits of the R io Hondo (late P leistocene)— P oorly sorted silt,
sand, peb b les, cob b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage II to III c alc ium  c arb onate developm ent; typic ally present as
thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with
the Q 5 surface of K elson (1986).
02-23-05-00-00— m ap unit— Q t4rh— S tream  terrace deposits of the R io Hondo (m iddle? to late
P leistocene)— S tream  terrace deposits of the R io Hondo (m iddle? to late P leistocene)— P oorly
sorted silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and
volc anic roc k types; assoc iated soils have stage III c alc ium  c arb onate developm ent, argillic Bt soil
horizons and 10Y R  to 7.5Y R  hues in Bt horizons; typic ally present as thin (< 5 m ) alluvial deposit
on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with the Q 4 surface of K elson
(1986).
02-23-06-00-00— m ap unit— Q t3rh— S tream  terrace deposits of the R io Hondo (m iddle? to late
P leistocene)— S tream  terrace deposits of the R io Hondo (m iddle? to late P leistocene)— P oorly
sorted silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and
volc anic roc k types; assoc iated soils have stage III c alc ium  c arb onate developm ent, argillic Bt soil
horizons and 10Y R  to 7.5Y R  hues in Bt horizons.
02-23-07-00-00— m ap unit— Q t2rh— S tream  terrace deposits of the R io Hondo (m iddle?
P leistocene)— S tream  terrace deposits of the R io Hondo (m iddle? P leistocene)— P oorly sorted silt,
sand, peb b les, cob b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage III to IV c alc ium  c arb onate developm ent, thick argillic Bt
soil horizons, and 7.5Y R  to 10Y R  hues in soil Bt horizons; upper soil horizons are loc ally affec ted
b y surface erosion.

02-24-00-00-00—heading02— Terrace D epostis of the R ed R iver— Terrace D epostis of the R ed R iver
(Cenozoic)— Terrace D epostis of the R ed R iver
02-24-01-00-00— m ap unit— Q t8rr— S tream  terrace deposits of the R ed R iver (m iddle to late
Holocene)— S tream  terrace deposits of the R ed R iver (m iddle to late Holocene)— P oorly sorted
silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and volc anic
roc k types; deposits have negligib le soil developm ent; typic ally present as thin (< 5 m ) alluvial
deposit b eneath high-stage floodplain or adjacent to ac tive alluvial channels; equivalent to Q t8 of
K elson (1986) and P azzaglia (1989).
02-24-02-00-00— m ap unit— Q t7rr— S tream  terrace deposits of the R ed R iver (early to m iddle
Holocene)— S tream  terrace deposits of the R ed R iver (early to m iddle Holocene)— P oorly sorted
silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage I c alc ium  c arb onate developm ent; typic ally present as thin
(< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k; equivalent to Q t7 of K elson
(1986) and P azzaglia (1989).
02-24-03-00-00— m ap unit— Q t6rr— S tream  terrace deposits of the R ed R iver (latest
P leistocene)— S tream  terrace deposits of the R ed R iver (latest P leistocene)— P oorly sorted silt,
sand, peb b les, cob b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage I to II c alc ium  c arb onate developm ent; typic ally present as
thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with
the Q 6 surface of K elson (1986).
02-24-04-00-00— m ap unit— Q t5rr— S tream  terrace deposits of the R ed R iver (late
P leistocene)— S tream  terrace deposits of the R ed R iver (late P leistocene)— P oorly sorted silt, sand,
peb b les, cob b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic roc k
types; assoc iated soils have stage II to III c alc ium  c arb onate developm ent; typic ally present as thin
(< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with the
Q 5 surface of K elson (1986).
02-24-05-00-00— m ap unit— Q t4rr— S tream  terrace deposits of the R ed R iver (m iddle? to late
P leistocene)— S tream  terrace deposits of the R ed R iver (m iddle? to late P leistocene)— P oorly
sorted silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and
volc anic roc k types; assoc iated soils have stage III c alc ium  c arb onate developm ent, argillic Bt soil
horizons and 10Y R  to 7.5Y R  hues in Bt horizons; typic ally present as thin (< 5 m ) alluvial deposit
on strath surfaces cut on volc anic b edroc k or unit Q Tl; assoc iated with the Q 4 surface of K elson
(1986).
02-24-06-00-00— m ap unit— Q t3rr— S tream  terrace deposits of the R ed R iver (m iddle? to late
P leistocene)— S tream  terrace deposits of the R ed R iver (m iddle? to late P leistocene)— P oorly
sorted silt, sand, peb b les, cob b les, and b oulders; clasts prim arily of quartzite, schist, granite, and
volc anic roc k types; assoc iated soils have stage III c alc ium  c arb onate developm ent; typic ally
present as thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl;
equivalent to Q t3 of K elson (1986) and P azzaglia (1989).
02-24-07-00-00— m ap unit— Q t2rr— S tream  terrace deposits of the R ed R iver (m iddle?
P leistocene)— S tream  terrace deposits of the R ed R iver (m iddle? P leistocene)— P oorly sorted silt,
sand, peb b les, cob b les, and b oulders; clasts prim arily of q uartzite, schist, granite, and volc anic
roc k types; assoc iated soils have stage III to IV c alc ium  c arb onate developm ent; typic ally present
as thin (< 5 m ) alluvial deposit on strath surfaces cut on volc anic b edroc k or unit Q Tl; inc ludes
correlative terrace deposit flanking the southwestern side of L am a Canyon on the Q uesta and
G uadalupe M ountain quadrangles; equivalent to Q t2 of K elson (1986) and P azzaglia (1989).
02-24-08-00-00— m ap unit— Q t1rr— S tream  terrace deposits of the R ed R iver (m iddle
P leistocene)— S tream  terrace deposits of the R ed R iver (m iddle P leistocene)— P oorly sorted silt,
sand, peb b les, and b oulders; clasts of b asalt, quartzite, m etam orphic roc k types, and volc anic roc k
types; soil developm ent not docum ented b ut upper soil horizons are prob ab ly affec ted b y surface
erosion; present only loc ally along the rim  of the R ed R iver gorge, where Q t1rr is inset into Q t0rr
gravel deposits and Tertiary volc anic roc ks.
02-24-09-00-00— m ap unit— Q t0rr— O ld stream  terrace deposits flanking the R ed R iver and
trib utaries (early? to m iddle? P leistocene)— O ld stream  terrace deposits flanking the R ed R iver
and trib utaries (early? to m iddle? P leistocene)— P oorly sorted sand, peb b les, and c ob b les; clasts of
b asalt, quartzite, and m any volc anic and m etam orphic roc k types; the upper part is c om m only
affec ted b y surface erosion; the unit is present upstream  and downstream  of the R ed R iver Fish
Hatchery and in the confluence area b etween the R io G rande and the R ed R iver; Q t0rr m erges
with unit Q t0rg in the southernm ost part of the G uadalupe M ountain and Arroyo Hondo
quadrangles.

02-25-00-00-00—heading02— S anta Fe G roup— S anta Fe G roup (Cenozoic)— S anta Fe

02-25-01-00-00— m ap unit— Q Tl— L am a form ation (P liocene to early? P leistocene)— L am a
form ation (P liocene to early? P leistocene)— P oorly sorted sand, peb b les, and c ob b les; clasts of
b asalt, quartzite, other m etam orphic roc k types, and other volc anic roc k types; loc ally high
percentage of angular to sub angular quartzite peb b les and cob b les; com m only c ross-b edded, and
stained with b lac k m anganese oxide and yellowish-orange iron oxide coatings; oxidized; clasts are
typic ally weathered or grussified; contains distinc t disc ontinuous sandy interb eds; com m only
c rudely im b ric ated; im b ric ation suggests westerly flow direc tion in area north of Taos M unicipal
Airport, and southerly flow direc tion in areas north and west of R io P ueb lo de Taos, with
northwesterly flow direc tion in area southeast of R io P ueb lo de Taos; well drillers rec ords in the
Q uesta area show clay layers in the shallow sub surface that are interpreted as lacustrine deposits
(Bauer et al., 2015); the unit is present b etween the S angre de Cristo M ountains range front and
the R io G rande gorge over m ost of the m ap area; correlative with L am b ert’s (1966) two inform al
fac ies of the "Servilleta Form ation” (the “sandy gravel fac ies” found south of the R io Hondo, and
the “gravelly silt fac ies” found b etween the R io Hondo and the R ed R iver); correlative with
K elson’s (1986) inform al “Basin Fill deposit;” correlative with the unit previously inform ally c alled
“Blueb erry Hill form ation” in the Taos area; also correlative with P azzaglia’s (1989) late Neogene-
Q uaternary rift fill sequence (unit Q 1) which he inform ally nam ed the L am a form ation; herein, for
this study area, the L am a form ation is defined as the upperm ost, pre-inc ision, sedim entary rift fill,
and where extant represents the upperm ost m em b er of the S anta Fe G roup; the unit therefore
inc ludes all of the b asin fill b etween the oldest Servilleta Basalt (40Ar/39Ar age of 5.55 ± 0.37 M a
near Cerro Azul, D . K oning, personal c om m un., 2015) and the oldest R io G rande (and trib utary)
terrace gravels (e.g., Q t0rg, Q t0rr); the L am a form ation and the underlying Cham ita Form ation
are texturally and com positionally sim ilar and m ay b e indistinguishab le in b oreholes, although
K oning et al. (2015) noted a c oarsening of sedim ent (south of this m ap area) that roughly
coincides with the Cham ita/L am a c ontac t in this m ap area; the top of the L am a form ation is
typic ally m arked b y a sharp unc onform ity and c olor/textural c ontrasts with overlying gravels; the
unit c ontains several laterally variab le com ponents of sedim entary fill that are assoc iated with
various provenance areas related to east- or west-flowing trib utary watersheds that have b een
fairly persistent in the late Cenozoic; loc ally contains tephra layers; reworked tephra in a road cut
near the R ed R iver Fish Hatchery (elevation c a. 7160 ft) was prob ab ly derived from  nearb y c a. 5
M a volc anic units (R . Thom pson, personal c om m ., 2015); a tephra in the upperm ost L am a
form ation yielded a date of ~1.6 M a b ased on a chem ic al c orrelation with the 1.61 M a G uaje
P um ice eruption in the Jem ez M ountains (elevation c a. 7660 ft, M . M achette, personal c om m .,
2008); thickness ranges from  zero to an exposed thic kness of ab out 25 m  at the southwestern end
of Blueb erry Hill, b ut m ay b e considerab ly thicker in other parts of the m ap area.

02-25-01-01-00— sub -unit— Tc c — Clay layers in the L am a form ation of the S anta Fe G roup
(P liocene)— Clay layers in the L am a form ation of the S anta Fe G roup (P liocene)— In c ross sec tion
only; b oreholes east of G uadalupe M ountain have penetrated c lay layers within the clastic b eds of
the L am a form ation (Q Tl); com position and textures of c lays are unknown, b ut they were likely
deposited in short-lived lakes that developed b ehind lava dam s along the ancestral R ed R iver
drainage; lateral c ontinuity and extent are unknown; clays appear to influence the charac teristic s
of groundwater flow system s b y perching or m ounding water ab ove the regional aq uifer,
resulting in a loc ally elevated water tab le; layers are loc ally up to at least 100 feet thic k.
02-25-02-00-00— m ap unit— Q Tsf— S anta Fe G roup, undivided (M iocene to early
P leistocene)— S anta Fe G roup, undivided (M iocene to early P leistocene)— In c ross sec tion only.
Basin-fill c lay, silt, sand, peb b les, cob b les, and b oulders of the R io G rande rift.
02-25-03-00-00— m ap unit— Tc — Cham ita Form ation, undivided, S anta Fe G roup (M iocene? and
P liocene)— Cham ita Form ation, undivided, S anta Fe G roup (M iocene? and P liocene)— In c ross
sec tions only. Sedim entary deposits b etween the lowest Servilleta Basalt and the Tesuque
Form ation; typic ally rounded to sub rounded peb b le- to cob b le-size clasts in a sand to silt m atrix;
thic k sec tions to the south reflec t P roterozoic c last provenance and are dom inated b y schist,
quartzite, and am phib olite with lesser volc anic c lasts derived from  the L atir volc anic field; loc ally,
thin interb eds are typic ally dom inated b y peb b le-size clasts in a fine sand to silt m atrix and
c om m only inc ludes the roc k types ab ove in addition to sub angular and sub rounded volc anic
c lasts derived loc ally from  adjacent volc anic highlands of the Taos P lateau volc anic field; the top
of Tc is herein defined as the sedim ents b elow the oldest Servilleta Basalt flows.
02-25-04-00-00— m ap unit— Tt— Tesuq ue Form ation, S anta Fe G roup (M iocene)— Tesuque
Form ation, S anta Fe G roup (M iocene)— In c ross sec tion only. Basin-fill deposits of c lay, silt, sand,
peb b les, cob b les, and b oulders of the R io G rande rift.
02-26-01-00-00— m ap unit— Tp— P icuris form ation, undivided (O ligocene to M iocene)— P icuris
form ation, undivided (O ligocene to M iocene)— In c ross sec tion only. In the P icuris M ountains area
(Bauer, et al., 2017) this unit consists of an upper m em b er of tuffaceous and pum iceous silty
sandstones and volc aniclastic sandstone and c onglom erate; a m em b er of b uff to white and/or
pinkish, silty sandstone to fine cob b le conglom erate and nonfriab le to strong, very fine lower to
very c oarse upper, very poorly to m oderately sorted, rounded to sub angular, thinly to thic kly
b edded, silic a-cem ented silty to peb b ly sandstone which loc ally contains a b asal portion of poorly
sorted peb b ly/gravelly sandstone and/or c ob b le/b oulder c onglom erate c om posed exclusively of
P roterozoic clasts; a m em b er of light b uff, yellowish, and loc ally white, ash-rich, quartzose, silty,
fine sand to peb b ly, pum iceous sandstone; a lower m em b er of red, greenish, and yellowish,
m oderately to very poorly sorted, sub angular to sub rounded, peb b ly/silty sandstone and
m udstone containing very thic k(?) to thin b eds and/or lenses and/or isolated c lasts of sub angular
to rounded P roterozoic q uartzite (up to 3 m  ac ross) and m assive quartzite conglom erate;
paleoflow m easurem ents near the P icuris M ountains indic ate source to the north (R ehder, 1986;
Ab y et al., 2004); age range is from  at least 35.6 M a to less than 25 M a; thic kness unknown, b ut at
least 450 m  in the P icuris M ountains area.
03-00-00-00-00—heading01— R oc ks of the Taos P lateau Volc anic Field— R oc ks of the Taos P lateau
Volc anic Field (Cenozoic)— R oc ks of the Taos P lateau Volc anic Field

03-01-00-00-00— m ap unit— Tsb — Servilleta Basalt (P liocene)— Servilleta Basalt (P liocene)— Flows
of dark-gray tholeiitic b asalt charac terized b y sm all olivine and tab ular plagioc lase phenoc rysts,
diktytaxitic texture, and loc al vesic le pipes and segregation veins; form s thin, fluid, widespread
pahoehoe b asalt flows of the Taos P lateau volc anic field erupted principally from  large shield
volc anoes in the central part of the Taos P lateau (L ipm an and M ehnert, 1979) b ut also from  several
sm all shields and vents to the northwest of the m ap area near the Colorado b order (Thom pson
and M achette, 1989; K . Turner, personal c om m ., 2014); additional b uried vents west of the R io
G rande likely exist; flows typic ally form  colum nar-jointed c liffs where exposed, with a m axim um
thic kness of approxim ately 50 m  in the R io G rande gorge 16 km  northwest of Taos; Tsb  c an loc ally
b e sub divided into the lower Servilleta Basalt (Tsb l), the m iddle Servilleta Basalt (Tsb m ), and the
upper Servilleta Basalt (Tsb u) that are separated b y sedim entary intervals as m uch as 70 m  thick in
the southern part of the m ap area (L eininger, 1982); 40Ar/39Ar ages from  b asalts exposed in the
R io G rande gorge (Cosc a et al., 2014) range in age from  4.78 ± 0.03 M a for the lowest b asalt near
the G orge Bridge, to 3.59 ± 0.08 M a for the highest b asalt flow at the G orge Bridge, b roadly
consistent with previous results b y Appelt (1998); the b ase of the upper Servilleta Basalt lava flow
sec tion at L a Junta P oint yielded an 40Ar/39Ar age of 3.78 ± 0.08 M a (sam ple 10R G 05 - M . Cosc a,
personal c om m ., 2014), whereas a lava flow at the b ase of the sec tion south of Cerro Chiflo yielded
an 40Ar/39Ar age of 3.78 ± 0.08 M a (sam ple R T08G M 02 - M . Cosc a, personal c om m ., 2014).
03-01-01-00-00— sub -unit— Tsb u— Servilleta Basalt, upper (P liocene)— Servilleta Basalt, upper
(P liocene)— Tsb  c an loc ally b e sub divided into the lower Servilleta Basalt (Tsb l), the m iddle
Servilleta Basalt (Tsb m ), and the upper Servilleta Basalt (Tsb u) that are separated b y sedim entary
intervals as m uch as 70 m  thic k in the southern part of the m ap area (L eininger, 1982); 40Ar/39Ar
ages from  b asalts exposed in the R io G rande gorge (Cosc a et al., 2014) range in age from  4.78 ±
0.03 M a for the lowest b asalt near the G orge Bridge, to 3.59 ± 0.08 M a for the highest b asalt flow at
the G orge Bridge, b roadly c onsistent with previous results b y Appelt (1998); the b ase of the upper
Servilleta Basalt lava flow sec tion at L a Junta P oint yielded an 40Ar/39Ar age of 3.78 ± 0.08 M a
(sam ple 10R G 05 - M . Cosc a, personal c om m ., 2014), whereas a lava flow at the b ase of the sec tion
south of Cerro Chiflo yielded an 40Ar/39Ar age of 3.78 ± 0.08 M a (sam ple R T08G M 02 - M . Cosc a,
personal c om m ., 2014).
03-01-02-00-00— sub -unit— Tsb l— Servilleta Basalt, lower (P liocene)— Servilleta Basalt, lower
(P liocene)— Tsb  c an loc ally b e sub divided into the lower Servilleta Basalt (Tsb l), the m iddle
Servilleta Basalt (Tsb m ), and the upper Servilleta Basalt (Tsb u) that are separated b y sedim entary
intervals as m uch as 70 m  thic k in the southern part of the m ap area (L eininger, 1982); 40Ar/39Ar
ages from  b asalts exposed in the R io G rande gorge (Cosc a et al., 2014) range in age from  4.78 ±
0.03 M a for the lowest b asalt near the G orge Bridge, to 3.59 ± 0.08 M a for the highest b asalt flow at
the G orge Bridge, b roadly c onsistent with previous results b y Appelt (1998); the b ase of the upper
Servilleta Basalt lava flow sec tion at L a Junta P oint yielded an 40Ar/39Ar age of 3.78 ± 0.08 M a
(sam ple 10R G 05 - M . Cosc a, personal c om m ., 2014), whereas a lava flow at the b ase of the sec tion
south of Cerro Chiflo yielded an 40Ar/39Ar age of 3.78 ± 0.08 M a (sam ple R T08G M 02 - M . Cosc a,
personal c om m ., 2014).
03-02-00-00-00— m ap unit— Tsb o— O lder Servilleta Basalt (P liocene)— O lder Servilleta Basalt
(P liocene)— In c ross sec tion only. Identified in b orehole BO R -6 and aerom agnetic data.
03-03-00-00-00— m ap unit— Tb o— O lder Basalt (M iocene)— O lder Basalt (M iocene)— In c ross
sec tion only. Identified in b orehole BO R -5 and aerom agnetic data.
03-04-00-00-00— m ap unit— Tdm c — D ac ite of unnam ed cerrito east of M ontoso (U CEM ) near-vent
deposits (P liocene)— D ac ite of unnam ed cerrito east of M ontoso (U CEM ) near-vent deposits
(P liocene)— Near-vent deposits assoc iated with lava flows of m ap unit Tdm ; predom inantly
cinder, spatter agglutinate and loc al volc anic b om b s.
03-05-00-00-00— m ap unit— Tdm — D ac ite of unnam ed cerrito east of M ontoso (U CEM )
(P liocene)— D ac ite of unnam ed cerrito east of M ontoso (U CEM ) (P liocene)— D ark gray, sparsely
phyric, low-silic a, c alc-alkaline dac ite (64 wt% Si02, 6 wt% Na20+K 20) lava flows erupted from
two vent areas east of Cerro M ontoso; contains rare skeletal pyroxene phenoc rysts and resorb ed,
sub hedral olivine and q uartz xenoc rysts in a m ic roc rystalline to glassy groundm ass; loc ally
inc ludes sm all volum e, aerially restric ted andesite flows (M c M illan and D ungan, 1986);
40Ar/39Ar age determ inations of 4.08 ± 0.04 M a (sam ple 11R G 42) and 4.6 ± 0.02 M a (sam ple
11R G 27) from  north and south U CEM  areas respec tively (M . Cosc a, personal c om m ., 2014);
Appelt (1998) reported a sim ilar 40Ar/39Ar age determ ination of 4.11 ± 0.13 M a from  a northern
U CEM  exposure; U CEM  loc ally c aps the west rim  of the R io G rande gorge, form ing a thin veneer
that is typic ally a single flow thic kness over the Servilleta Basalt (unit Tsb u) and loc al interb edded
sedim entary deposits (L eininger, 1982; P eterson, 1981); these relations are not shown at the sc ale
of this m ap due to the extensive landslide deposits (unit Q ls); sc oria and spatter agglutinate are
com m on near the poorly defined vent areas.
03-06-00-00-00— m ap unit— Tvr— Volc anic deposits of the R ed R iver volc ano (P liocene)— Volc anic
deposits of the R ed R iver volc ano (P liocene)— D ac ite lava flows and near-vent pyroc lastic deposits
of m oderate relief on the south side of G uadalupe M ountain and in c anyon exposures in the
m iddle and upper reaches of the R ed R iver where dac ite lava flows c ap the gorge sequence on
b oth sides of the drainage; the lava flows exposed on b oth sides of the R ed R iver were fed loc ally
b y dikes exposed on b oth sides of the c anyon; M c M illan and D ungan (1986) reported chem ic al
c om positions for the underlying b asaltic andesite (unit Tvhc) to dac ite suite ranging from  52 to 61
wt% SiO 2 and from  4.2 to 7.4 wt% Na2O +K 2O ; m edium -grey dac ite lavas are porphyritic,
containing 5-15% phenoc rysts of augite and b ronzite with com m on olivine xenoc rysts in a fine-
grained to glassy groundm ass of plagioc lase, glass, pyroxenes, and tantanom agnetite (M c M illan
and D ungan, 1986); dac ite lavas are typic ally thick, up to tens of m eters loc ally, and are
charac teristic ally disc ontinuous and aerially restric ted;  deposits of the R ed R iver volc ano overlie
andesitic lava flows of the Hatchery volc ano (unit Tvh) and loc ally deposits of south G uadalupe
M ountain (unit Tdgs); 40Ar/39Ar age determ ination of 4.67 ± 0.06 M a (sam ple R T08G M 12 - M .
Cosc a, personal c om m ., 2014) was ob tained from  a sam ple collec ted near the northeastern lim it of
exposed deposits.

03-07-00-00-00— m ap unit— Tv— Basalt (P liocene?)— Basalt

03-08-00-00-00— m ap unit— Tvh— Volc anic deposits of Hatchery volc ano (P liocene)— Volc anic
deposits of Hatchery volc ano (P liocene)— Inc ludes a sequence of lava flow, interc alated volc anic
b rec c ia, and near vent pyroc lastic deposits in c anyon exposures in the m iddle and upper reaches
of the R ed R iver drainage and as low relief hills adjacent to the R ed R iver; lava flows include a
series of predom inantly b asaltic andesite and andesite lava flows; M c M illan and D ungan (1986)
reported chem ic al c om positions for the b asaltic andesite to overlying dac ite (unit Tvr) ranging
from  52 to 61 wt% SiO 2 and from  4.2 to 7.4 wt% Na2O +K 2O ; dark gray b asaltic andesite and
andesite lava flows typic ally c ontain 5-10% phenoc rysts of olivine and plagioc lase; olivine
phenoc rysts c an b e large (up to 6m m ) exhib iting well-developed skeletal overgrowths (M c M illan
and D ungan, 1986); andesite lava flows with aa flow tops and well exposed b asal flow b rec c ias
tend to b e thin, a few m eters to 10 m  thic k, and are laterally c ontinuous b ased on exposures in the
R ed R iver c anyon; deposits of the Hatchery volc ano overlie dac ite lava flows of G uadalupe
M ountain, and loc ally overly two lava flows of Servilleta Basalt at the b ase of the R ed R iver gorge
near the New M exic o S tate Fish Hatchery (not differentiated at the m ap sc ale); 40Ar/39Ar age
determ ination of 4.82 ± 0.07 M a (sam ple 11R G 42 - M . Cosc a, personal c om m ., 2014) was ob tained
from  a sam ple at the b ase of the sec tion approxim ately 0.6 km  southwest of the New M exic o S tate
Fish Hatchery.
03-09-00-00-00— m ap unit— Tvhc — Volc anic deposits of the Hatchery volc ano, near vent
(P liocene)— Volc anic deposits of the Hatchery volc ano, near vent (P liocene)— Near-vent deposits
assoc iated with lava flows of m ap unit Tvh; predom inantly c inder, spatter, and agglutinate
exposed in the R ed R iver drainage approxim ately 1.25 km  northwest of the New M exico S tate
Fish Hatchery; near-vent spatter, agglutinate, and volc anic b om b s are c om m on near hill 7590’ on
the south side of the R ed R iver.
03-10-00-00-00— m ap unit— Tao— Andesite of Cerro de la O lla (P liocene)— Andesite of Cerro de la
O lla (P liocene)— D ark gray to b lac k, porphyritic, olivine andesite (58.5 wt% SiO 2, 6.9 wt%
Na20+K 20) lava flows that erupted from  vents near the sum m it of Cerro de la O lla, one of the
largest, petrologic ally uniform , shield volc anoes of the Taos P lateau volc anic field (L ipm an and
M ehnert, 1979); contains 2-3% phenoc rysts of olivine in a m ic roc rystalline groundm ass of
plagioc lase, olivine, augite, Fe-Ti oxides; the lower slopes of Cerro de la O lla in the northwestern
part of the m ap area are com m only m antled in c olluvium  and rarely preserve well-developed
flow m orphology; instead outc rops typic ally exhib it b loc ky flow tops and rem nants of num erous
disc ontinuous and aerially restric ted flow lob es; Appelt (1998) reported an 40Ar/39Ar age of 4.97
± 0.06 M a for a groundm ass separate from  the west side of Cerro de la O lla.
03-11-00-00-00— m ap unit— Tdgn— D ac ite of G uadalupe M ountain, north (P liocene)— D ac ite of
G uadalupe M ountain, north (P liocene)— P redom inantly trachydac ite lava flows (62 wt% SiO 2, 6.3
wt% Na20+K 20) and assoc iated near-vent pyroclastic deposits; contains sparse, sm all phenoc rysts
of plagioclase, hypersthene, and augite in a pilotaxitic glassy groundm ass; proxim al lava flows,
lava dom e rem nants, and near-vent pyroc lastic deposits c onsisting m ostly of spatter and
agglutinate of the geographic north peaks of G uadalupe M ountain; spatter and c inder deposits
are found loc ally in assoc iation with flank lavas and m ay represent rem ob ilized central vent
deposits or m ark the loc ation of satellite vents on the flanks of north G uadalupe M ountain;
distinguished from  lava flows of south G uadalupe M ountain on the b asis of reversed m agnetic
polarity b ased on paleom agnetic and aerom agnetic determ inations (M . Hudson and V.J.S. G rauch
respec tively, personal c om m ., 2014; G rauch et al., 2015; Bauer et al., 2015); 40Ar/39Ar age
determ ination of 5.04 ± 0.04 M a (sam ple 10R G 06 - M . Cosc a, personal c om m ., 2014).
03-12-00-00-00— m ap unit— Tdgs— D ac ite of G uadalupe M ountain, south (P liocene)— D ac ite of
G uadalupe M ountain, south (P liocene)— P redom inantly trachydac ite lava flows (62 wt% SiO 2, 6.3
wt% Na20+K 20) and assoc iated near-vent pyroclastic deposits; contains sparse, sm all phenoc rysts
of plagioclase, hypersthene, and augite in a pilotaxitic glassy groundm ass; proxim al lava flows,
lava dom e rem nants, and near-vent pyroc lastic deposits c onsisting m ostly of spatter and
agglutinate of the geographic south peaks of G uadalupe M ountain; distinguished from  lava flows
of north G uadalupe M ountain on the b asis of reversed m agnetic polarity b ased on paleom agnetic
and aerom agnetic determ inations (M . Hudson and V.J.S. G rauch respec tively, personal c om m .,
2014; G rauch et al., 2015; Bauer et al., 2015); 40Ar/39Ar age determ ination of 5.00 ± 0.04 M a
(sam ple 10R G 07 - M . Cosc a, personal c om m ., 2014); stratigraphic position relative to unit Tdgn is
b ased on geophysic al m odeling of aerom agnetic data (B. D renth, V.J.S. G rauch, personal c om m .,
2014) and age c onstraints relative to geom agnetic tim e sc ale; Appelt (1998) reported 40Ar/39Ar
ages of 5.11 ± 0.08 M a and 5.34 ± 0.06 M a for groundm ass separates from  the south side of
G uadalupe M ountain.
03-13-00-00-00— m ap unit— Tdg— D ac ite of G uadalupe M ountain, undivided (P liocene)— D ac ite
of G uadalupe M ountain, undivided (P liocene)— P redom inantly trachydac ite lava flows (62 wt%
SiO 2, 6.3 wt% Na20+K 20); contains sparse, sm all phenoc rysts of plagioc lase, hypersthene, and
augite in a pilotaxitic glassy groundm ass; distal lava flows exposed in the R io G rande gorge and
the R ed R iver gorge are highly elongate and individual flows are laterally restric ted, typic ally
form ing overlapping finger-like lob es charac terized b y radial c ooling frac tures and c oncentric
b rec c iated c arapaces where exposed in c ross sec tion; flows exposed in the R io G rande gorge range
considerab ly in thic kness from  a few m eters to several tens of m eters; lava flow direc tions
exposed in the R io G rande gorge appear to b e predom inantly from  east to west, suggesting a
prim ary source area at G uadalupe M ountain; dac ite lava flows overlie b oth Cerro Chiflo dom e
deposits and lower Servilleta Basalt lava flows in the R io G rande gorge; 40Ar/39Ar age
determ ination of 5.27 ± 0.05 M a (sam ple 11R G 08 - M . Cosc a, personal c om m ., 2014).
03-14-00-00-00— m ap unit— Td c n— D ac ite of Cerro Negro (M iocene)— D ac ite of Cerro Negro
(M iocene)— D ark gray to b lac k, extensively frac tured, two-pyroxene dac ite; yielded an 40Ar/39Ar
age of approxim ately 5.7 M a (M cIntosh et al., 2004).

03-15-00-00-00— m ap unit— Tam — Andesite of Cerro M ontoso (M iocene)— Andesite of Cerro
M ontoso (M iocene)— D ark gray to b lac k, porphyritic, olivine andesite (57.6 wt% SiO 2, 8 wt%
Na20+K 20) lava flows erupted from  vents on Cerro M ontoso, one of the largest, petrologic ally
uniform , shield volc anoes of the Taos P lateau volc anic field (L ipm an and M ehnert, 1979); contains
2-3% phenoc rysts of olivine in a m ic roc rystalline groundm ass of plagioc lase, olivine, augite, and
Fe-Ti oxides; the lower slopes of Cerro M ontoso in the western m ap area are com m only m antled
in c olluvium , and rarely preserve well-developed flow m orphology; instead outc rops typic ally
exhib it b loc ky flow tops and rem nants of m any discontinuous and aerially restric ted flow lob es;
Appelt (1998) reported an 40Ar/39Ar age of 5.88 ± 0.18 M a for a groundm ass separate from  the
west side of Cerro M ontoso.
03-16-00-00-00— m ap unit— Tvc — Trachyandesite of Cerro Chiflo (M iocene)— Trachyandesite of
Cerro Chiflo (M iocene)— Eroded rem nants of large lava dom e of porphyritic trachyandesite (63
wt% SiO 2, 7.7 wt% Na2O +K 2O ; roc k designation b ased on IU G S c lassific ation (L e Bas et al., 1986);
form erly desc rib ed b y L ipm an and M ehnert (1979) as quartz latite; form s prom inent c liff outc rops
along the R io G rande gorge in the northern part of the m ap area; light b rown to gray, weakly to
strongly flow lam inated, with phenoc rysts of plagioclase, hornb lende, and sparse b iotite in a
devitrified groundm ass; xenoliths of P roterozoic schist, gneiss, and granite are c om m on; flow
b rec c ias preserved around the m argins of dom e and ram p struc tures are c om m on throughout the
exposed interior; Appelt (1998) reported 40Ar/39Ar ages of 5.31 ± 0.31 M a and 5.32 ± 0.08 M a for
groundm ass separates from  the west and east sides of the dom e, respec tively; m ore recently,
prelim inary 40Ar/39Ar total fusion age determ inations of 10.65 M a and 9.86 M a on b iotite and
hornb lende separates, respec tively (sam ple 11R G 43 - M . Cosc a, personal com m ., 2014), are m ore
consistent with previously determ ined M iocene potassium -argon ages reported b y L ipm an and
M ehnert (1979).
04-00-00-00-00—heading01— Early-R ift Volc anic & Volc anic lastic R oc ks— Early-R ift Volc anic &
Volc anic lastic R oc ks (Cenozoic)— Early-R ift Volc anic & Volc anic lastic R oc ks
04-01-00-00-00— m ap unit— Tvb — Volc anic deposits of Brushy M ountain (O ligocene)— Volc anic
deposits of Brushy M ountain (O ligocene)— Volc anic roc ks and deposits c onsisting prim arily of
andesite to dac ite lava flows and flow b rec c ias and rhyolite b loc k-and-ash flows and ash-flow tuff
with volum etric ally m inor air-fall deposits (Thom pson et al., 1986; Thom pson and S chilling, 1988).
L ight tan, poorly welded, lithic-rich, rhyolite ash-flow tuff form s the b ase of the sec tion near the
low saddle of Brushy M ountain; the lower rhyolite contains phenoc rysts of plagioc lase and
altered b iotite, light b rown altered pum ice and angular to sub angular vitrophyric inc lusions (<0.5
cm  to several c m ) c ontaining plagioclase phenoc rysts and reddish-b rown dac ite inclusions (2 c m
to several c m ); loc ally overlain b y thin outflow deposits of Am alia Tuff (unit Tat); post-Am alia
Tuff deposits inc lude light-grey to white rhyolite dom e deposits inc luding loc ally, b loc k-and-ash
flows, ash-flow tuffs, and air-fall deposits; all deposits are m ineralogic ally sim ilar, c ontaining
sanidine, quartz, and m inor b iotite phenoc rysts in a devitrified glass m atrix; exposed in the
quarry on the south side of Brushy M ountain and the north side of Cerro M ontoso; thin (< 2-3 m )
andesite lava flows loc ally overlie rhyolite dom e deposits and c onsist of m edium - to dark-b rown,
porphyritic flows and flow rem nants c ontaining olivine, clinopyroxene, and plagioc lase
phenoc rysts, plagioc lase glom eroc rysts, and m inor orthopyroxene m ic rophenoc rysts in a fine- to
m edium -grained trachytic groundm ass c om posed predom inantly of plagioc lase, clinopyroxene,
and Fe-Ti oxides; the upper part of the sec tion c onsists of light- to dark-gray, aphyric to
porphyritic, dac ite lava flows and flow b rec c ias c ontaining variab le am ounts of hornb lende,
plagioc lase, clinopyroxene, Fe-Ti oxides, and m inor orthopyroxene, sanidine, sphene, and zirc on
in a fine-grained to m ic roc rystalline groundm ass; lava flows are loc ally variab le in thickness,
disc ontinuous and c om m only delineated on the b asis of b loc ky rub b le deposits and float; in the
R io G rande gorge, deposits are dom inantly andesite to dac ite b rec c ias and reworked pyroclastic
deposits overlying b iotite- and hornb lende-b earing dac ite lava flows; Zim m erer and M cIntosh
(2012) reported 40Ar/39Ar age determ ination of 25.17 ± 0.04 M a on sanidine from  a b asal rhyolite
of the Brushy M ountain sec tion, and 22.69 ± 0.08 M a from  groundm ass concentrates from  an
andesite lava flow in the upper part of the sec tion.
04-02-00-00-00— m ap unit— Tvt— Volc anic deposits of Tim b er M ountain (O ligocene)— Volc anic
deposits of Tim b er M ountain (O ligocene)— Volc anic roc ks and deposits c onsisting prim arily of
andesite to dac ite lava flows and flow b rec c ias and lesser rhyolite flows and ash-flow tuff
(Thom pson et al., 1986; Thom pson and S chilling, 1988); light-b rown, lithic-poor, densely welded,
rhyolite ash-flow tuff form s the b ase of the sec tion and c ontains m oderately to highly flattened
pum ices, phenoc rysts of plagioc lase, sanidine, quartz, and b iotite with sub ordinate am ounts of
Fe-Ti oxides, clinopyroxene, and orthopyroxene in a glassy to partially devitrified m atrix; rhyolite
ash-flow tuff is overlain b y a lower sequence of m oderately porphyritic lava flows and pyroclastic
deposits containing variab le am ounts of plagioc lase, clinopyroxene, Fe-Ti oxides, hornb lende,
plus or m inus b iotite, and sanidine xenoc rysts; loc ally c ontains ab undant m ic ropillows of b asaltic
lava and dac ite xenoliths as m uch as 10 cm  in diam eter; lower dac ite sequence is separated from
an upper dac ite sequence loc ally b y m edium - to dark-b rown, porphyritic lava flow rem nants
containing olivine, clinopyroxene, and plagioclase phenoc rysts, plagioclase glom eroc ryts, and
m inor orthopyroxene m ic rophenoc rysts in a fine- to m edium -grained trachytic groundm ass
com posed of plagioc lase, clinopyroxene, and Fe-Ti oxides; upper dac ite sequence c ontains
m edium - to light-gray porphyritic, glassy lava flows and lava dom e rem nants containing
phenoc rysts of hornb lende, b iotite, plagioc lase, clinopyroxene, and Fe-Ti oxides in variab le
proportion; a whole roc k 40Ar/39Ar age of 24.22 ± 0.12 M a (M . Cosc a, personal com m ., 2014) was
ob tained from  a b asal dac ite vitrophyre southwest of the m ap area.
05-00-00-00-00—heading01— R oc ks of the Q uesta M agm atic S ystem — R oc ks of the Q uesta
M agm atic System  (Cenozoic)— R oc ks of the Q uesta M agm atic S ystem

05-01-00-00-00—heading02— Volc anic — Volc anic

05-01-01-00-00— m ap unit— Tq i— L atite and q uartz latite (M iocene and O ligocene)— L atite and
q uartz latite (M iocene and O ligocene)— L ight tan to gray latite and quartz latite, often stained rust
b rown, with 15-30% phenoc rysts of sanidine, pyroxene and/or hornb lende, sparse quartz, and
altered cub es of pyrite; plagioclase phenoc rysts to several centim eters in length are present; oc curs
as dikes up to 20 m  wide and elongate intrusive m asses north of the D .H. L awrence R anch
(L ipm an and R ead, 1989).
05-01-02-00-00— m ap unit— Tri— Aphanitic rhyolite (M iocene and O ligocene)— Aphanitic rhyolite
(M iocene and O ligocene)— Aphanitic to sparsely porphyritic rhyolite, otherwise sim ilar to Trp
(L ipm an and R ead, 1989).
05-01-03-00-00— m ap unit— Trpp— P eralkaline rhyolite (M iocene and O ligocene)— P eralkaline
rhyolite (M iocene and O ligocene)— D ikes and irregular intrusions of alkali rhyolite and granite
porphyry (76-77% SiO 2) chem ic ally sim ilar to the Am alia Tuff (Tat) and assoc iated c aldera-related
rhyolitic lava flows; contains 1-25% phenoc rysts of q uartz and sodic alkali feldspar; loc ally
contains sm all phenoc rysts of arfvedsonite and ac m ite, especially in the c aldera-m argin ring dike
along Jarac ito Canyon and in the Virgin Canyon-Virsylvia P eak area, where the peralkaline
rhyolite form s m arginal fac ies of m etalum inous b iotite-b earing intrusions of granite porphyry
within the c aldera; dated b y K -Ar and F-T m ethods at ab out 26 M a (L ipm an and R ead, 1989).
05-01-04-00-00— m ap unit— Trp— P orphyritic rhyolite (M iocene and O ligocene)— P orphyritic
rhyolite (M iocene and O ligocene)— W hite to light tan to light gray porphyritic rhyolite typic ally
containing 5-20% phenoc rysts of quartz, sanidine, and sparse plagioc lase and b iotite; oc curs as
dikes 1-10 m  wide and loc al irregular and shallow intrusions (L ipm an and R ead, 1989); generally
only ob served as float.
05-01-05-00-00— m ap unit— Tq k— P otassium  feldspar q uartz latite (M iocene and
O ligocene)— P otassium  feldspar q uartz latite (M iocene and O ligocene)— Coarsely porphyritic,
light-gray quartz latite containing potassium  feldspar phenoc rysts as long as 5 c m  (L ipm an and
R ead, 1989).
05-01-06-00-00— m ap unit— Tapi— P orphyritic andesite and dac ite (M iocene and
O ligocene)— P orphyritic andesite and dac ite (M iocene and O ligocene)— Fine-grained, dark gray,
aphanitic and porphyritic andesite and m inor b asalt; where present, phenoc rysts inc lude
hornb lende, plagioc lase, b iotite, and little or no quartz or sanidine (L ipm an and R ead, 1989).
05-01-07-00-00— m ap unit— Tu— Tertiary roc ks along the S angre de Cristo fault, undivided
(M iocene and O ligocene)— Tertiary roc ks along the S angre de Cristo fault, undivided (M iocene
and O ligocene)— R oc ks related to the Q uesta m agm atic system  that are undivided along the
S angre de Cristo fault zone; these units were m apped as Q uaternary deposits b y L ipm an and
R ead (1989), b ut are herein m apped as unknown b edroc k that is generally covered b y surfic ial
deposits that are too thin to delineate as m ap units.
05-01-08-00-00— m ap unit— Tat— Am alia Tuff (O ligocene)— Am alia Tuff (O ligocene)— L ight gray
to light b rown m oderately welded porphyritic, peralkaline, rhyolite ash-flow tuff erupted from
the Q uesta c aldera just east of the Village of Q uesta (L ipm an and R eed, 1989); consists prim arily
of q uartz and sanidine phenoc rysts in a devitrified m atrix; Fe-Ti oxides, titanite, and alkali
am phib ole phenoc rysts are m inor, lithic fragm ents are c om m on; form s low erosional hills of
outflow near Brushy M ountain in the G uadalupe M ountain quadrangle; Zim m erer and M c Intosh
(2012) reported a m ean age of 25.39 ± 0.04 M a b ased on 13 40Ar/39Ar laser fusion analyses of
Am alia Tuff.
05-01-09-00-00— m ap unit— Tatl— L ithic-rich lower fac ies of Am alia Tuff (O ligocene)— L ithic-rich
lower fac ies of Am alia Tuff (O ligocene)— Nonwelded to partly welded tuff up to 30 m  thick,
containing as m uch as 5% fragm ents of andesitic volc anic roc ks; sparse fragm ents of P roterozoic
roc ks present loc ally; generally grades upward into m ain unit; loc ally difficult to distinguish from
older tuff of Tetilla P eak (Ttp) (L ipm an and R eed, 1989).
05-01-10-00-00— m ap unit— Tq — L ava flows and dom es (O ligocene)— L ava flows and dom es
(O ligocene)— M assive quartz latite, loc ally flow layered; com m only gray to greenish gray,
especially where propylitic ally altered in interiors of thic k flows; tops of less altered flows are
light red-b rown or light gray; intrusive quartz latite (Tq i) loc ally is difficult to distinguish from
flow roc ks; m axim um  thic kness is at L atir M esa, where sec tions through seem ingly single flows or
dom es exceed 500 m  (L ipm an and R ead, 1989).
05-01-11-00-00— m ap unit— Ta— Andesitic lava flows (O ligocene)— Andesitic lava flows
(O ligocene)— P urplish-gray to gray, aphanitic to porphyritic andesite lava flows and flow b rec c ias,
with m inor interb edded volc anic lastic sedim ents; phenoc rysts inc lude plagioc lase and hornb lende
(L ipm an and R ead, 1989).
05-01-12-00-00— m ap unit— Trc — R hyolite of Cordova Creek (O ligocene)— R hyolite of Cordova
Creek (O ligocene)— L ight-tan to light-gray rhyolitic lava flows and dom es (74-77% SiO 2)
containing ab out 5% phenoc rysts of q uartz, alkali feldspar, plagioc lase, and b iotite; com m only
m assive and devitrified; loc ally flow lam inated; large dom es centered at Cordova Creek, Van
D iest P eak, and Italian Creek also appear to b e sources for m ain ac c um ulations of tuff of Tetilla
P eak; as thic k as 250 m  at head of Cordova Creek (L ipm an and R ead, 1989).
05-01-13-00-00— m ap unit— Ttp— Tuff of Tetilla P eak (O ligocene)— Tuff of Tetilla P eak
(O ligocene)— Q uartz-rich, light-c olored, weakly welded, rhyolitic ash-flow tuff containing
ab undant sm all volc anic fragm ents; contains 10-30% phenoc rysts of quartz, sanidine, plagioclase
and sparse chloritized b iotite; lithic fragm ents m ostly andesite and quartz-b earing rhyolite
(L ipm an and R ead, 1989).

05-02-00-00-00—heading02— P lutonic — P lutonic

05-02-01-00-00— m ap unit— Tgy— L ucero P eak pluton (M iocene)— L ucero P eak pluton
(M iocene)— W hite to pale pink, m edium  to c oarse grained equigranular granite to quartz
m onzonite (L ipm an and R ead, 1989).

05-02-02-00-00— m ap unit— Tgb — Biotite granite (O ligocene)— Biotite granite
(O ligocene)— G ranitic roof phase of the R io Hondo pluton em placed in the Q uesta c aldera at
ab out 26 M a, during volc anism  and c aldera form ation; m edium -grained and equigranular, with
sparse aplite and no hornb lende (L ipm an and R ead, 1989).
05-02-03-00-00— m ap unit— Tgp— G ranite porphyry (O ligocene)— G ranite porphyry
(O ligocene)— Fine-grained porphyritic b iotite granite and aplite, texturally transitional b etween
m apped b odies of granite (Tgb ) and intrusive porphyritic rhyolite (Trp) or rhyolite (Tri), especially
in the R ito del M edio and Canada P inab ete areas (L ipm an and R ead, 1989).
05-02-04-00-00— m ap unit— Tgd— R io Hondo pluton (O ligocene)— R io Hondo pluton
(O ligocene)— W hite to pale, grayish-orange, m edium - to fine- grained, m assive to loc ally foliated
granodiorite; white to pale orange, aphanitic-porphyritic b order fac ies has quartz phenoc rysts and
loc al b rec c ia; has potassium  feldspar phenoc rysts up to 4 c m  in size; generally form s rounded
outc rops with ab undant grus (L ipm an and R ead, 1989).

05-03-00-00-00—heading02— Sedim entary— Sedim entary

05-03-01-00-00— m ap unit— Tvs— Volc anic sedim entary roc ks (O ligocene)— Volc anic sedim entary
roc ks (O ligocene)— R elatively well-b edded and well-sorted volc anic sedim entary roc ks of
andesitic to rhyolitic com position at m any levels in the volc anic sequence; dom inantly fluviatile
and deltaic deposits; the volc anic sedim entary roc ks are loc ally tuffaceous and interfinger and
intergrade in places with the tuff of Tetilla P eak (Ttp); also inc luded are loc al air-fall and reworked
silicic tuff underlying the Am alia Tuff (Trt); exposed thickness nowhere m ore than ab out 50 m
(L ipm an and R ead, 1989).
05-03-02-00-00— m ap unit— Tps— P revolc anic sedim entary roc ks (L ower O ligocene or
Eocene)— P revolc anic sedim entary roc ks (L ower O ligocene or Eocene)— D iscontinuous lenses of
weakly indurated shale, sandstone, and c onglom erate derived from  P roterozoic sources;
com m only expressed m ainly b y reddish-b rown silty soil; cob b les of green q uartzite are loc ally
distinc tive; outc rops rare, except where b aked near granitic intrusion along the R ed R iver;
indurated Tertiary sedim entary roc ks, which have b een correlated with P erm ian and
P ennsylvanian S angre de Cristo Form ation (M c K inlay, 1957; Clark and R ead, 1972), oc cur only
within areas of Tertiary therm al m etam orphism  and lac k lim estone interb eds charac teristic of the
S angre de Cristo in adjacent areas; prob ab ly correlative with the Vallejo Form ation of U pson
(1941) in the S angre de Cristo M ountains in southern Colorado, and with the Blanc o Basin
Form ation and Telluride Conglom erate in the S an Juan M ountains; thic kness 0-100 m  (L ipm an
and R ead, 1989).
06-00-00-00-00—heading01— Sedim entary D eposits of the Taos Trough— Sedim entary D eposits of
the Taos Trough (P ennsylvanian)— Sedim entary D eposits of the Taos Trough
06-01-00-00-00— m ap unit— IP u— Sedim entary roc ks of the Taos Trough, undivided
(P ennsylvanian)— Sedim entary roc ks of the Taos Trough, undivided (P ennsylvanian)— P oorly
exposed; greenish, reddish, yellowish, b uff, tan, b lac k, and b rown; very friab le-to-firm ; sandy to
clayey; thinly to thic kly b edded; poorly to m oderately well-cem ented(?), sandy to c layey siltstone,
m udstone, and shale interb edded with m ostly greenish and b rownish, firm  to very strong, poorly
to m oderately well-sorted, poorly to m oderately well rounded, thin- to very thickly b edded,
m oderately to very well-cem ented, quartzose, feldspathic, and arkosic, silty to peb b ly sandstone
and sandy c onglom erate and less c om m on thin- to thic k-b edded, grayish and b lac kish lim estone
of the Alam itos and Flechado Form ations; contains a rich assortm ent of fossils; sandstones
com m only c ontain plant fragm ents that have b een altered to lim onite(?); contac ts b etween b eds
are generally sharp, rarely with m inor scour (less than ~20 c m ); the lower contac t is not exposed in
the m ap area, although to the south, the lower contac t is m apped at the top of the D el P adre
S andstone or highest M ississippian c arb onate, or at the b ase of the lowest sedim entary b ed where
M ississippian roc ks are ab sent; conglom eratic layers in the lower part of the unit loc ally c ontain
rare, som etim es b anded, chert peb b les; equivalent to the S andia, M adera, and L a P osado
Form ations to the south; fusilinids c ollec ted in the Taos q uadrangle are D esm oinesian in age
(Bruce Allen, personal c om m un., 2000); m ay loc ally contain m inor am ounts of M ississippian
strata; M iller et al. (1963) m easured an inc om plete sec tion of 1756 m  along the R io P ueb lo near the
Com ales Cam pground, and an agg regate thic kness of P ennsylvanian strata of  >1830 m .
06-02-00-00-00— m ap unit— IP c q — Conglom erate (P ennsylvanian)— Conglom erate
(P ennsylvanian)— L enses of quartzite peb b le/b oulder, clast-supported c onglom erate with sandy
m atrix; clasts average ab out 6 inches in diam eter, although som e are greater than 2 feet; rounded
to well-rounded; very poorly sorted; thic kness ranges up to several m eters.
06-03-00-00-00— m ap unit— IP lst— L im estone (P ennsylvanian)— L im estone
(P ennsylvanian)— L ight gray lim estone in sc attered, disc ontinuous layers; fossiliferous to non-
fossiliferous; fossils inc lude phylloid algae, c rinoids, b rachiopods, and other shell fragm ents; well
b edded to poorly b edded; outc rops are typic ally highly weathered, and loc ally are highly
frac tured; lim estone represents a very sm all percentage (<1%) of the volum e of P ennsylvanian
roc k in the m ap area.
06-04-00-00-00— m ap unit— IP ss— S andstone (P ennsylvanian)— S andstone
(P ennsylvanian)— M edium -grained to very c oarse-grained sandstone; tan to gray; poorly sorted to
well sorted; typic ally non-c alc areous; loc ally c ontains lenses of conglom erate com posed m ainly of
quartzite peb b les; loc ally c ontains wood chips and plant fossils (possib ly ferns); thic kness ranges
from  less than a m eter to tens of m eters.
07-00-00-00-00—heading01— M etam orphic R oc ks of the S angre de Cristo
M ountains— M etam orphic R oc ks of the S angre de Cristo M ountains (P roterozoic)— M etam orphic
R oc ks of the S angre de Cristo M ountains
07-01-00-00-00— m ap unit— Tu & XYu— Bedroc k units of S ange de Cristo M ountains (M iocene to
P roterozoic)— Bedroc k units of S ange de Cristo M ountains (M iocene to P roterozoic)— In c ross
sec tion only. Bedroc k units of S ange de Cristo M ountains have b een c om b ined to form  a single
unit for the purposes of the c ross sec tion. This represents undivided Tertiary roc ks along the
S angre de Cristo fault (Tu) and P roterozoic roc ks (XYu).
07-02-00-00-00— m ap unit— X Yu— P roterozoic roc ks, undivided (P aleoproterozoic and
M esoproterozoic)— P roterozoic roc ks, undivided (P aleoproterozoic and
M esoproterozoic)— Suprac rustal m etam orphic roc ks and plutonic and m etaplutonic roc ks; shown
in c ross sec tions and on Taos P ueb lo lands that rem ain unm apped.
07-03-00-00-00—heading02— M etasedim entary— M etasedim entary
(P roterozoic)— M etasedim entary
07-03-01-00-00— m ap unit— X q — Q uartzite (P aleoproterozoic)— Q uartzite
(P aleoproterozoic)— W hite to gray, m assive, vitreous quartzite with c rossb eds defined b y heavy
m ineral c oncentrations; pervasively frac tured into dec im eter-sc ale, angular lozenges b y joints,
irregular frac tures, and b edding (L ipm an and R ead, 1989); the m ap inc ludes the unpub lished,
detailed m apping of J. G ram b ling (U niv. of New M exic o, personal c om m unic ation, 1991) in the
S an Cristob al Canyon and Cerrito Colorado areas, which supersedes the work of L ipm an and
R ead (1989).
07-03-02-00-00— m ap unit— Xm s— Biotite m usc ovite schist and gneiss (P aleoproterozoic)— Biotite
m usc ovite schist and gneiss (P aleoproterozoic)— M edium - to c oarse-grained, thinly layered to
m assive, lustrous, quartz-m ic a schist and gneiss; com m only contains sillim anite; loc ally contains
garnet, andalusite, and cordierite (L ipm an and R ead, 1989).
07-03-03-00-00— m ap unit— Xlg— L ayered gneiss (P aleoproterozoic)— L ayered gneiss
(P aleoproterozoic)— Conspicuously layered and well-foliated, fine- to m edium -grained, b iotite
gneiss, b iotite-hornb lende gneiss, hornb lende gneiss, and am phib olite; roc ks c onsist of various
proportions of quartz, oligoclase-andesine, b lue-green hornb lende, b rown b iotite, epidote, and
m agnetite; layers range in thic kness from  a few centim eters to several m eters and c om m only
display rootless isoc linal fold noses and variations in thic kness due to duc tile deform ation; thin
lenses and layers of ferruginous quartzite, m agnetite ironstone, and q uartz-epidote-c alc ite m arb le
are com m only interleaved; com positions suggest that m any of the layers could have b een derived
from  interm ediate volc anic or volc aniclastic roc ks; loc al graded b edding suggests derivation from
graywac kes, perhaps with a signific ant volc anic c om ponent (L ipm an and R ead, 1989).

07-04-00-00-00—heading02— M etavolc anic — M etavolc anic

07-04-01-00-00— m ap unit— X fg— Felsic gneiss (P aleoproterozoic)— Felsic gneiss
(P aleoproterozoic)— P ale gray to orange-b rown, m ic aceous, weakly to m oderately foliated,
quartzofeldspathic gneiss loc ally grading to m ic aceous quartzite; com m only interlayered with
am phib olite and am phib ole gneiss (L ipm an and R ead, 1989).
07-04-02-00-00— m ap unit— X a— Am phib olite (P aleoproterozoic)— Am phib olite
(P aleoproterozoic)— Thinly layered to m assive, fine- to coarse-grained, m edium  green to dark
green to b lac k am phib olite and am phib ole gneiss; loc ally contains c alc-silic ate gneiss, b iotite-
hornb lende gneiss, felsic gneiss, and m usc ovite b iotite schist (L ipm an and R ead, 1989).
07-04-03-00-00— m ap unit— X c g— M etac onglom erate (P aleoproterozoic)— M etac onglom erate
(P aleoproterozoic)— Com posed of closely pac ked 0.5-4-c m  angular to sub rounded white, b lue-
gray, and red-b rown q uartz peb b les in a fine-grained arkosic m atrix; interlayered with m usc ovitic
felsic gneiss south of L am a Canyon (L ipm an and R ead, 1989).
07-04-04-00-00— m ap unit— Xvf— Felsic m etavolc anic roc ks (P aleoproterozoic)— Felsic
m etavolc anic roc ks (P aleoproterozoic)— Fine-grained, light gray, greenish-gray, or pink, m assive
to strongly foliated, felsic, b lastoporphyritic gneiss c ontaining conspicuous 2-5-m m  ovoid grains
of b luish-gray q uartz and 1- to 5-m m  laths of white feldspar; groundm ass consists of a
m ic roc rystalline m osaic of quartz, plagioc lase, K -feldspar, epidote, and sc attered flakes of b iotite;
feldspar porphyrob lasts inc lude b oth plagioclase (oligoclase) and grid-twinned m ic roc line with
irregular b lotches of alb ite; com position is sim ilar to rhyolite or rhyodac ite; widespread layering
and loc al graded b edding show that a large part of the unit is derived from  tuffs or volc aniclastic
roc ks; zirc on from  volc aniclastic roc k northeast of G old Hill yielded an upper-intercept c onc ordia
age of 1,765 M a (L ipm an and R ead, 1989).

07-05-00-00-00—heading02— M etaplutonic — M etaplutonic

07-05-01-00-00— m ap unit— Z d— D iab ase dikes (Neoproterozoic? or early P aleozoic?)— D iab ase
dikes (Neoproterozoic? or early P aleozoic?)— Nonfoliated, dark gray-green, m edium - to fine-
grained roc ks with well-preserved ophitic texture; 10-20 c m  thic k with chilled m argins (L ipm an
and R ead, 1989).
07-05-02-00-00— m ap unit— X q c — Q uartz m onzonite of Colum b ine Creek
(P aleoproterozoic)— Q uartz m onzonite of Colum b ine Creek (P aleoproterozoic)— W hite to gray to
pale tan, m oderately to strongly foliated quartz m onzonite; rec rystallized to sugary textured, non-
foliated roc k near Tertiary plutons; age is 1730 M a (L ipm an and R eed, 1989).
07-05-03-00-00— m ap unit— Xm i— M afic and ultram afic roc ks (P aleoproterozoic)— M afic and
ultram afic roc ks (P aleoproterozoic)— M edium - to c oarse-grained dark-green to greenish-gray
weakly foliated gab b ro and serpentinized ultram afic roc ks; gab b ro consists of equant clots of
hornb lende in a m atrix of c alc ic plagioclase, epidote, and sparse quartz; in sm aller b odies the
gab b ro is m edium  to fine grained, distinc tly foliated, and displays chilled m argins; original
ophitic or intergranular textures are loc ally preserved and a few b odies display relic t cum ulus
layering; ultram afic roc ks are sim ilar to gab b ro, except that q uartz is ab sent and plagioc lase
sparse; m apped only where intrusive into suprac rustal roc ks; sim ilar roc ks are widespread as
inc lusions in plutonic roc ks where they are m apped as am phib olite (Xa); age of m ost b odies
undeterm ined, b ut zirc on from  gab b ro sill west of G old Hill yielded an upper-intercept conc ordia
date of 1741 M a, interpreted as the em placem ent age (L ipm an and R ead, 1989).
07-05-03-00-00— m ap unit— Xtr— Tonalite of R ed R iver (P aleoproterozoic)— Tonalite of R ed R iver
(P aleoproterozoic)— G ray to green, m edium - to c oarse-grained, strongly foliated, b iotite-
hornb lende tonalite (quartz diorite); consists of a m osaic of rec rystallized q uartz, plagioclase, and
b iotite studded with 0.5- to 1-c m  ovoid porphyroclasts of faintly zoned andesine; hornb lende
form s large irregular sieve-textured grains and sc attered sm all grains in the m osaic; loc ally grades
into gab b ro; slab s and b loc ks of layered gneiss are loc ally ab undant as inc lusions; zirc on from
tonalite along road to M iddle Fork L ake gives an upper-intercept c onc ordia date of 1,750 M a,
interpreted as the em placem ent age (L ipm an and R ead, 1989).

Correlation of Map Units (contains units in the San Luis Basin)

Explanation of Map
01.01.01 Contac t— Identity and existence are certain. L oc ation is

01.01.03 Contac t— Identity and existence are certain. L oc ation is
approxim ate.
01.01.04 Contac t— Identity or existence are questionab le. L oc ation is
approxim ate.
01.01.09 Internal contac t— Identity and existence are certain. L oc ation is
ac curate.
01.01.11 Internal contac t— Identity and existence are certain. L oc ation is
approxim ate.
01.01.17 G radational contac t— Identity and existence are certain. L oc ation
is ac curate.
01.01.25 U nc onform ab le contac t— Identity and existence are certain.
L oc ation is ac c urate.
01.01.31 U nc onform ab le contac t— Identity and existence are certain.
L oc ation is concealed.
01.03.01 D ike (Tai)— Identity and existence are certain. L oc ation is ac curate.
See D esc riptions of M ap U nits for unit inform ation.
01.03.02 D ike (Zd)— Identity and existence are certain. L oc ation is
approxim ate. See D esc riptions of M ap U nits for unit inform ation.
01.03.03 D ike (Tapi)— Identity and existence are certain. L oc ation is
ac curate. See D esc riptions of M ap U nits for unit inform ation.
01.03.05 D ike (Tq i)— Identity and existence are certain. L oc ation is
ac curate. See D esc riptions of M ap U nits for unit inform ation.
01.03.07 D ike (Tq k)— Identity and existence are certain. L oc ation is
ac curate. See D esc riptions of M ap U nits for unit inform ation.
01.03.09 D ike (Tri)— Identity and existence are certain. L oc ation is ac curate.
See D esc riptions of M ap U nits for unit inform ation.
01.03.11 D ike (Trp)— Identity and existence are certain. L oc ation is
ac curate. See D esc riptions of M ap U nits for unit inform ation.
02.01.01 F ault (generic; vertic al, sub vertic al, or high-angle; or unknown or
unspecified orientation or sense of slip)— Identity and existence are certain.
L oc ation is ac c urate.
02.01.03 F ault (generic; vertic al, sub vertic al, or high-angle; or unknown or
unspecified orientation or sense of slip)— Identity and existence are certain.
L oc ation is approxim ate.
02.01.07 F ault (generic; vertic al, sub vertic al, or high-angle; or unknown or
unspecified orientation or sense of slip)— Identity and existence are certain.
L oc ation is concealed.
02.01.08 F ault (generic; vertic al, sub vertic al, or high-angle; or unknown or
unspecified orientation or sense of slip)— Identity or existence are
questionab le. L oc ation is c oncealed.
02.02.01 Norm al fault— Identity and existence are certain. L oc ation is
ac curate. Ball and b ar on downthrown b loc k.
02.02.03 Norm al fault— Identity and existence are certain. L oc ation is
approxim ate. Ball and b ar on downthrown b loc k.
02.02.05 Norm al fault— Identity and existence are certain. L oc ation is
inferred. Ball and b ar on downthrown b loc k.
02.02.07 Norm al fault— Identity and existence are certain. L oc ation is
concealed. Ball and b ar on downthrown b loc k.
02.10.01 D etachm ent fault (sense of slip unspecified) (1st option)— Identity
and existence are certain. L oc ation is ac curate. Hachures are on the upper
plate.

03.01.01 Boundary loc ated b y aerom agnetic

03.01.02 Boundary loc ated b y ground m agnetic

03.02.01 F ault loc ated b y aerom agnetic

J

J 31.10 Cross sec tion line and

26.01.01 W ater well, type

06.02 Inclined b edding— Showing strike and

06.03 Vertic al b edding— Showing

06.15 O verturned b edding, where top direc tion of b eds is known from
loc al features— Showing strike and dip.

08.02.11 Inc lined cum ulate foliation— Showing strike and

08.03.02 Inc lined m etam orphic or tec tonic foliation— Showing strike and
dip.

08.03.03 Vertic al m etam orphic or tec tonic foliation— Showing

08.03.61 Second event of inc lined m etam orphic or tec tonic

09.037 Inclined aligned-m ineral lineation (1st option)— Showing b earing
and plunge.
09.039 Horizontal aligned-m ineral lineation (1st option)— Showing
b earing.
09.097 Inclined fold hinge of generic (type or orientation unspec ified)
sm all, m inor fold (1st option)— Showing b earing and plunge.
09.134 Inclined c renulation lineation (2nd option)— Showing b earing and
plunge.

26.02.02 U nused

02.11.16 Norm al fault (in c ross sec tion)— Arrows show relative m otion.

02.11.17 Thrust fault or reverse fault (in c ross sec tion)— Arrows show

J
31.02.25 W ell loc ation (in c ross sec tion)— The loc ation and depth of a well

J

J
31.02.26 W ell loc ation (in c ross sec tion)— The projec ted loc ation and depth

01.01.04 Contac t— Identity or existence are questionab le. L oc ation is

01.01.09 Internal contac t— Identity and existence are certain. L oc ation is

01.02.09 Clay b ed— Identity and existence are certain. L oc ation is ac c urate.

03.02.10 F aults loc ated b y geophysic al m ethods.


